Protecting against wayward human induced pluripotent stem cells with a suicide gene.
The generation of human induced pluripotent stem cells (hiPSCs) opens a prospect for regenerative medicine. However, transplantation of somatic cells derived from hiPSCs still harbor many risks such as cells' incorrect differentiation or over-proliferation, and the worst, tumor formation. Therefore, it's essential to ravel out these obstacles before their clinical application. Herein, we genetically modified hiPSCs and human embryonic stem cells (hESCs) with a truncated herpes simplex virus delta thymidine kinase (deltaTK) gene driven by EF1α or Nanog promoter to selectively ablate wayward pluripotent stem cells. The results showed that insertion of deltaTK gene did not alter their pluripotency and self-renewal capacity but rendered them sensitive to ganciclovir, which induced elimination of deltaTK(+) cells in vitro in a dose and time-dependent manner, most importantly, facilitated both prevention and ablation of tumors in vivo. Furthermore, comparative analysis between transduced hiPSCs and hESCs showed that there was no difference in ganciclovir sensitivity between them. This approach may help to develop safety strategies for clinical application of hiPSCs in regenerative medicine in the future.